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PLEASE NOTE

Ihis report presents unevaluated informotion on Soviel Bloc
International Geophysical Year activities seclected fromforeign-
languape publications as indlcated in parentheses. It 1s pub-
lished as an ald to United States Government research.
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T. ROCKETS AND ARTORECTAL BARII SAUBLLTTRES

vedov's Remarks on Lauwching ol U3 Atlos Sotellite

Pravdn of 2L December 1958 enrried the vroport of an iaterview with
Academlelun L. I. Sedov, Acadcemy of Solences UBSR, in which the launching
of the US Atlas soatelllie was dlscuussed.,

derided the claims ol velght supzriorlty made by some offlelals and news-
papers for the US solellite over the Soviet sputniks.

. Sedov compared the payloads of the three Soviet setellites with that
of the U3, That of Sputnik I was 83.0 kilograms; of Sputalk I, 506.3; and
of Sputnik III, 1,327, sald Sedov, whereas that of the Atlas is 67.5 kilo-
grams.

"To create a sensation, the welght of the new US setellite was com-
bined with the l-tor weight of the carricr rocket which placed it in orbit.
Speciallsts and laymen kaow that in lounching the Soviet satellltes, the
carrier rockets also entered iato crbit wand existed for a long +time.
Besides, no ddstinction was made between Sputndk 1%'s carrler rocket and
the apparatus conbtalner as is the case now in the US. The poyload of
the US satellite 1s 1/57 the welght of bhe orhiting carvier rocket,

"The weigh® of a carrier recket is no iadication of the exploratory
potentialities of the scienlilfic apparatus contalner and of the payload
the rocket can carry. That ls why the weight of the cerrler rockets for
Soviet satellites was not published.

"If one htakes the w»elatlion of the welght of the payicad %o thes
weight of the carrler vocket to be equal. to 57, as is the case for the
U3 satellite, it will be found that the welght of the last chage of the
third Soviet satellite, whkich traveled around the Earth for © moaths,
must be more than 75 tons, instead of the 4 given for the US satellite.

"Inasmuch as we are speeking about the welght cf Soviet carrier
rockets, I must tell you that although thedr weight, ploced in orbit,
was less than 75 tons, it waes considerably more than o toas, and this

* applies not only to the third & riet satellite buh alse to the first and
second.
4 "I can report that the welght of the narrilzr vocket of the [irst

T
Soviet artificisl satellite which vas placed iLn orbit and clircied the
Earth for 2 months was much more than % tons."

CPYRGHT
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Sedov aloc pedoated out toats Bhe height of the orbit and the lifetdne
of o zsvtallite arve vory dmportant Ledlontlors. 2 rezalled thot Lhe
peripea of Sputaik 1 owas 226 kileometers ond Lbs 1ifetime 3 months, exceed-
Ly, he ocall, the perdege: and axpached lifatime of the US satzllite.

("fr. Conmection With the Nuw 13 Artiricial Borth Satellite;" Acelemicion
L. L. S2dsv'a interview witlh o Toass zorregpendent; Moscow, Pravia,
2L Dee 53, p 6)

Sputrik 1LL Daba or, Micrometecrs Fovias Indtdal Soviet Report

Ao oo vatult of tha redbavion of Spatmils IT1 waterials. the paper
bitled "Re-Met and Sateliuiz Iuvesrvigaciorn of Metsors," by L. N. Nazarcova,
which waz leadvar:d st the Fifth Mestiog “'f CRAY dn Moscow, 30 July-

0 Auguat 1059, has bien revized. T"h' acw "przlimingry ,la*,.: Indicats
that an averogs [requesey of dmpachs of lass than 0.1/m™/sec was recordesd
and that a shrwr of Lass than 107 49 £ /m‘/f‘e" strikes a 1 m® surface.

The fall text of vhe revised paper is presented here. The newly
ingerted izformation bae beon wederlined for the sake of ldsuntification.

"For rzoording metecr porbtliies by mean: of rotkets and satellites
in ths USSE, wz us: equipmacet wolizk, perwlts vwob only the recexdleg of the
numbes of dmpacts ouk a" aa the messurdug of certals mechaclzal parameter
of meweor pariiies. namaticelly speaking, the notion of a measuring
device consisty of the .foi.'i.rxwi:.gt

"From the vizwpodlnt waloh "t cach psrhticle may be charac.
terizad hy its dmpulss azd Lhs e‘»rf*rgy (Fﬂhpr mass or veiocity).

"The impulse »f & metedr parid.ts vhen Lt strikss the barcrier causss
the measuring Jdevies o wessurs ucohling, tezmse the particls 1s axploded
on tne surfaze of %ihe piokup @od the impuise cf the maiterdal ow the plckup
throwvn out dnrisg the ~xplozion cosiderably exan:zds the impulsz of the
partisie Ifselif.

"Measuring t
obtain ne impuise ~f the metzor parii.
scaling fastor) im anzrpy. A thaow cal2ulatios made by K. P. Stan~
yukeowish showed taat f T ohigh velagitdes the momentam recorded by us was
proporbional 10 th: wnargy of the straking partizle. AL presext, thzo-
retical investigatins and lzborstocy sxparimzats o0 dstermizing this
relatiosn awve bolwa conausted. Tt Zo plisible fhat the exponsci of the
velogity ln the expressZon S muy be jess thao 2.

his tTresotive! momentun pzroeptible to Lhn pickup, we
' but aspparently (with a wertalz

"Messursment of impulszs would naturally b2 accomplished by a Tal-
listic pi ckup.  Fver fThoush the cnllision time was vegiigible (of he
order of 10"Y seo) it was 2xpadisntto sslext the natursl Lrequf-m y of the

CPYRGHT
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CPYRG H];J.ck‘up at about, OO cycles. The comshruction of the plokup consists of
the Lollowing: 1t 1s o massive plate sucpended by o liat spring Lo whicn
forus plezoclectric clements made of aimontum phosphate ars coanceted.

"Dicplacement of the plats under the influcnce of the impact of &
meteor partlcle causes a deformation of the piezoelectric elements with
the delivery of an electrical voltage in the form of short-period attenu-
ating vibrations which are separated accordine to amplitude by an amplifier-
converter vhich computes the mumber cf impulses in each amplitude ranga.

: "Our pickups measure the impulse acting on their surfaces in the
ronge 0.1 gr/em/snc to 1,000 gr/cm/sec. Dispersion of readings in rele-
tion to the placsz of striking of meteor paritirles does not cxoeed lO%.

"If ome procesds from the simplest thecretical law of the relation
of the impulse received by the pickup 1o the energy of the motesr particle
and the scaling factor of the impulise in emergy; calculated by X. P. Stsn-
yukovich, vhe ascsumed that the mean welocity of the meteor particle was
equal to 4O km/sec, then the pickups employed c<an measures the eunerrsy cf meteor
particles with masses from 10-2 grand higher acs long as the pickunp holds
out. The sensitivity of the system may bte increased.

"Thus one of two values characterizing the mechanical properties of
meteor partizcles can be successfully measured. It can be very importart
because erosion of the satellite surface also 15 comnected with particle
energies.

"For recording meteor particies on the bottom of the satsilite, four
plckups with a total area of 84O m? are installed. A1l pickups sre situ-
ated in one plane. To the =xteut the pocition of the satellite in space
is knovn from data of magaetic dsviczs and solar orieatation sezsing ele-
menvs, the position of our pickups i3 also naturslly determined in space.

"According to preliminary data an average frequency of impacte of
less thar 0.0L / sec on ax 640 cm” impact-sensitive surfaze was recorded
vhich corresponds to less than approximately Q.1/m€/sec.

"Proceeding from the threshold sensitivity of the system lu the given
experiment, which permits registration of impacts of mateor particles with
masses of 107 grams at a mean velocity =T 40 km/sec, we find that a shower
: of less than 10-tV gr/me/sec strikes a 1 m© surface.

. "A short-period sharp imcreass ir the number of impacts was rioorded
< together with such a density of mete=or matter.
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"During different times of flight o different f
was recorded. This result cannot be attributed to
of meteor particles with altitude even though, durl
the satellite, Lts altitude changed greotly, and cv
1ts position in space changed, the satellite, rotat
various parts of the orbit was located relative to
at times partially screcned the pickups from the st
ticles. It is possible that the chenge in the numb

pequency of impacts
change in the number

o orbltal flight of

n thourh slmultancously
ne and precessing, 1in
hie Barth, and the Earth

fiking of meteor par-

r of dmpacts during

the motion of the satellite can also be destermined ]

v the direction of the

meteor shower. At the moment of sharp increase in

ount et altltudes of

1,700-1,300 km the pickups recorded an average freq

ency of impacts equal

to approximately 7.5/sec which corresponds to 90 im

cts per 1L me.

"At altitudes of 1,300-1,500 km and 500-600 km
33 1mpacts/sec/m2, respectively, were reccrded.

Il

"Thus the moximum spread comsisted at altitude

1,700-1,880 km of 90 + 3h
1,300-1,500 km of 4 * 18
500-600 km of 38 *10

"Proceeding on the assumption that the impulse
pickup durings impact of a partlicle is proportioaal
the meteor particles recorded have epergles of the

g

2

.

"On a rocket the pilezoelectric pickups for rec
are mounted on its frame and its head section.

"Piezoelectric pickups mounted on rockets arnd
in design and sensitivity. The sersitivity of rock

4/ ]

oo, average of 4O and

of

perceptible to the
o its energy, then
rdzr of 10% ergs.

rding meteor particles

o the satellite dlffer
t pickups was less.

"During rocket ascents the impacts of meteor pg
from 150 to 300 km were reliably recerdsd.

"The Ffrequency of impacts, on the average, was
to 2.Sésec vhen the sensitive surface of the pickup

a

rticles at altitudes

2qual approximately
was 900 cul.  Scaled

to 1 m° area, this corresponds to 3l impacts/sec.”

Investigation of Meteors," by I. N. Nazarcova; paper
CSAGT meeting, Moscow, 30 July-9 August 1958, 4 pp)
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Sputndk  Coumpletes 3,000 Revolutlons of the Earth

bpubnik ITI completed 3,000 revolutions of the Earth at 2350 hours
tloseov time on 18 December 1958, Two hundred and elghteen days have passed
since the satellite was placed in orbit. Durlng this period it has trav-
clxd o total of 138 million kilometers. The satellites's orbital period
has decreased from its initlal value by 3.7L minutes and is now 102.24
minutes, and 1ts apogee hns diminished fram 1,880 kilometers to 1,530 ..
kilumeters., The average dally change in the orbital period at present is
about 1} seconds.

The "Moyok" transmitter is still functiorning normally, lndicating the
reliability of the solar batteries whilch are its mailn source of POWET,
These batteries are considered by the Soviets as the first step on the road
to solving the problem of electric power for interplanstary craft. ("3,000
Revolutlions Around the BEarth"; Moscow, Pravda, 19 Dec 58, p 4)

"Stationary" Satellites

A recent issue of the Soviet popular science magszine Nauke i Zhizn'
(November 1958) carried an article on "s ationary” satellites. A satel-
1lite which would appear to remain in the same place to an observer on
Barth would have to fulfill two conditicns. TFiret of all, the artificial
satellite's motion would have to be from west to east, that is, in the
same direction the Barth rotates. Secondly, i% would be necessary to
launch it to such an altitude that its orbital time would be equal to one
day.

The value of such satellites 1s obvious. Three of them, 120 degrees
Lrom each other, would make 1t possible o survey almost the entire sur-
face of the Barth at one time. Thelr use as transit polnts for cosmic
flights would be invaluable.

Such a satellite would have to have a clrceular orbit with a radius
equal to 6.6 Earth radii or an altitude of 356,000 kilumeters [sic/ above

the Earth's surface, and a velocity of 3,050 meters per second. ("About
Everything"; Moscow, Nauka i Zhiza', No 11, Nov 58, p 70)

II. UPFER ATMOSPHERE

Geminids Shower Observed by Soviet Astronomers

One of the most important problems comnected with the development of
astronautics is that of the quantity and energy of the so-called micro-
meteors, How great a danger are they to those who will engage in future
space travel?
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Seientific investipations are conducted hourly using high altitude
peophysical rockets and artiflelal earth satzllltes. Apparatus carried by
Sputeik ITII is so sensitlve that it recorded the impact of micrometevrs
wlth a dismeter of a thousandth part of a millimeter and a weight of a
billionth part of a gram. It is celculated that approximately one micro-
meteor impact per squaere meter of surface occurs every 100 seconds. This
indicates that the danger of encountering meteor bodies by imterplanetary
rockets 1s not greamt. Particles which could pierce a rocket or satelllite
would be encountered only once during several years of flight.

Sherp increases in the number of impacts on a satellite are .sometimes
noted, howsver, indicating that they ocour during the passage of the satel-
lite through o meteor shower. Several such showers regularly lutersect
the Earth's orbit. '

Recently the Farth passed through one of the most powerful of ‘these
meteor showers, the Geminids. This shower consists of relatively large
meteor bodies moving with a speed of about 35 kilometers per second in
relation to the Earth. Soviet astronomers studying this stream established
that it has an extremely short orbital period. It differs from the orbit
of all known comets, planets, and asteroids. The Geminid shower cilrcles
the Sun in one year and 10 months. One of the best konown of the short
period comets, Encke's, has a period of revelution around the Sun of 3 years
and 4 months. The Earth intersected the orbit of the Gemirmid between
1 and 17 December. During the height of the shower, up to 60 meteors were
observed in one hour. Despite the apparert intensity of the shower, a
cube of cosmic space with a side of 100 kilometers contalned only 16 meteor
particles and the possibility of a meteor body colliding with an artifi-
cial satellite during this time was merely doubled. ("The Most Powerful
Meteor Shower,” by V. Lutskiy, Lecturer at the Moscow Planetarium; Moscow,
Tzvestiya, 20 Dsc 58, p Ut)

New Astronomical Observatory of Odessa State University

A number of mnew ~nientific research institutes were created in the
Soviet Union in comnection with the conduct of the IGY, Among these was
the astrophysical observatory in Mayaki, Odessa Oblast', the suburban
branch of the Atronomical Observatory of the Odessa State University. This
observatory was designated as the leading institute for comducting investi-
gations on the problem of meteor observaticns.

These are some of the events leading up to the creatioa of the n=w
branch. A new instrument which made it possible to improve considerably
the method of observing meteors and to determine the mcment of the meteor's
flight, according to the form of its photographed image, was lavented by
Ye. N. Kramer, Candidate of Physicomathematical Sciences, an associate of
the Odessa Observatory. Two models of the irstrument wers built by the

-6 -
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iaventor In collaboration with N. 0. Timchenko, o technician of the Odesca
Ubgservatory. UThe OQommlosion on Comets and Meteors of the Astronomic Counzil
o the Acuademy of Scilences USSR approved this instrument and decided to
creqte o standard meteor patrol for its use at meteor points during the IGY.
AL the beglnning of the IGY, four complete installations were built which
are operating regularly In observatories in OCessa, Kiev, and Askhabad.

Previous to this, observers were c¢hliged attentlvely to study the sky,
visually notlng the path of the meteors and the precise time 6f their
flight. Ye. N. Kramer propoged the introduction of a third vane in the
design of the obturator. Thls vane changed its position in relation to
the two other vanes of the obturator, whercby its shifting occurred in
proportlon to time. Breeks in the meteor's imapge attain various forms,
depending on the moment of its flight.

The Odessa Observatory selected the village of Mayakdi, Belyayevskiy
Rayon, near the mouth of the Dnestr River, to establish it meteor points.
An affiliate of the observatory was created here. A laboratory building
with an area of 320 square meteors, three telescope pavilions, a water
tower for an artesian well, and a high-voltage line for operation of the
instruments and the radar unit were built.

A meteor patrol is located in one of the pavilions, and in another,
the multicamera astrograph, which was built in 1956-1957. Whereas the
meteor patrol makes it possible to photograph the sky with stationary
cameras and star images are obtained in the form of "ares" of diurnsl
parallels, the astrograph gives an accurate picture of stars. Images of
meteors on the photographic plates made by the asirograph make it possible
to control and improve the results which the meteor patrols give. More
than 4,000 photographs of the star sky were taken on this astrograph
since June 1957. The cameras are placed fanwise so that they cover the
greater part of the sky. The great resolving power of these cameras
nakes it possible to study even very wealk varisble stars.

A 200-millimeter refractor, recently made in a Leningrad plant, is
housed in the third pavilion. This hipgh-quality instrument was used in
1957 for fulfilling various astrophyslcal observations.

A special radar device for registering radio echos from meteors,
also built by the staff of the Odesss Observatory, is loca*ed in the labo-
ratory.

Corresponding stations, necessary for studying meteors, are located
in Kryzhanovka and the Botanical Garden, where a small building was also
erected.
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The study of varlable stars helng conducted in the new observatory
has also made it possible to expand operations iz the fleld of lnvestlgating
the palaxies. ("Astronomlcal Observatory on the Dnestr," by Pref V. P.
Tsesevich, Corresponding Member of the Academy of Sclences Ukrainlon SSR;
Moscow, Prirodn, No 10, Oct 53, pp 86-87)

Lunar and Planetary Investigations at the Abastumani Obserwvatory

The Investlgation of the physical propertles of the planets, the Moon
and the Barth's atmosphere 1s one of the most important tasks of modera
astronomy. This problem cmbracesz such questlons as the shructure of the
surfaoces of planets and the Moon, the temperature and the heat-conductivity
of theilr surfaces, the physical and chemlcal composition of the atmosphere, ete.

Fhotonetrie, colorimetric, and polarimetric investigations furnish much
valuable data on the cosmic bodles nesrest the Earth, such as the Moon and
the plancts. The application of these methods is most effective in the
southern observatories, wvhere together with favorable atmospheric conditions,
there also exists the advantageously high (over the horizon) location of
the ecliptic, near vwhich the planets move.

The polarized properties of formations on the lunar surfacsz were
studied in recent years at the Abastumanl Astrophysical Ovservatory of the
Academy of Sciences Georgiar SSR by a method of precise electrophotometry.

As a result of this study, it Las been established *that different
lunar formations polarize light differeantly, acedrding to their morphclogical
and physical properties. Light reflectead from the lunar seas 1ls polarized
the most, while that reflected from the land masses and mountain reglons
is the least polarized. The bottoms of craters aund the bright rays oceupy
an intermediate position. A comparison of the maximum degirees of polori-
zation of certain lunar formations with their reflective capabilities ox
brightness factor indicates that on the vhole, an irzverse relatlonshlp
(although not very strictly) of the value of the degree of pclarization to
the albedo exists.

This indicates that lunar objects differ from each other ot only in
regard to reilef but also in regard to the composition of matiter and "geo-
logical” structure. Thus, inasmuch as the varied nature of the reflected
light must be due to the different degree of gramudation of the matter of
the lunar surface (crystallic, mirror-form matter gives greater poiariza-
tion than granulated matter), and on the other hand, the yowuger the for-
mation the less the granulatioa it should have, a much later origin for
the lunar seas can be established in comparison with otker formations.
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The unuguel nature of the form of curves for changes in the depres of
polarity depending on the phase angles and incldence and alse on the animutl
angie for varlous lunar objeets 1s of Interest. These pecularities for
individual obJects of the lunar surface are probably due to thelr individual
paysleal propeitles.

A conglderation of the relationship of the maxlmum and minlmm degrees
ol the polarizotlion of lunar objects to theilr sizes shows thol with clanpes
in the slzes of craters, the value of the moximun degree of polavizailon
remaing constant. Between the values of these maxdmums and the cines of
craters, a certaln decrease in the maximum depree of polarizetion with an
lacrease In the sizes of craters was observed. Insofar s an analysis of
the polarization of reflected light allows one to Judge the relative age
of the reflecting surfaces, this decrease was found to he in agreement with
thz so-called morphological law of the relationship of +he bottoms of lunax:
craters ("The smeller--the younger--the lover") which was estabiished by the
Frerch scientists Loewy and Puiseux, 'and supported the hypotheses of the
endogenous (volcanle) origin of the lunar surface.

A series of about 1,100 precise electropolarimetric measurements made
1 Abastuman from 1950 to 1953 are the basis for the described resulia.

Photometry of the Moon during lunar eclipses is ol no small value.
©wis problem is directly related to geophysics. Thus, in commection with
the faoct that some illumination of the Moon found iaside the Bar:th's shadow
(in particular near the edge of the umbra) is areated by the Sun's rays
elfracted by the upper layer of the Earth's atmosphere, it is possipdle o
estimave the content and distribution of ozone in the Rarth's atmosphere
aecondding to the distribution of illumination on the darkened Mcon. The
Tlrst electro-photometric measurements for these purposes were conducted
iIr the Abastumani observotory during the cclipse of 8 December 1046, This

extperience vill meke 1t possible to use lunar eclipses Tor solving this
problem.

Visugl, photographic and electropclarimetric observations ol Mars were
conduciad in the Abastumen observatory duriag the opposition of 1956, The
rnost irteresting phenomenon noted was the gradvel diminution, soparation,
and, finally, the diseppeararce of the South Polar Cap From .0 Avaust to
12 September, and thea its reappearance. Such a succession of phauomens
suppcrts the theory of the thawing of snow or frost becauvse of = rise in

. teaperature rather than the seening dlsappearance of the can diue o atmos-
pherie mists. On the osher hand, the remarkable appeoranace on 23 Augoss
and the folliowing days, of bright white spots in lars' scuihern heaisphers
indicating some form of precipitation was first discovered by the Khwr'lov
Observatory, and thercafter in Abastumanli and other Soviet and worlld.
observatories. Besides, the described phenomena was probably cmused by
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Lhe  nedlon ol Hoth fnctows, vhewlng and the conversion of miocts, cspecially
slnee the other peoulinvity of the 1950 oppositlon tms the extreme dusti-
nesd ol e plane l,'s cinospuere vhich prevented detniled lrveglipgotion of
e dilterent ropsfons of ity surface by astrononers.

Brectoopolasimetsle measurenents revealed that the degree ol poiari-
sabion of Llght rellecled Tron difTerent surface Formations on Mars did
not exceed 0.5 percent. It was polnted out however, tLhav presence of a
yellow wlst ol low transperency wits capable of shm“u_y 10\1@'*3‘.:15 the degree

EalIF N}

ol polurizeblon of the sunl.lgbt veillected from the surfece

An ovizinal instrunent, & self-recowding electropolarineter, receatl:
acsembled in the Aboostumani observatory, was successfully employed ia the
focus of a I )~c<‘n'i'1.ne cer refractor for nmalking systenatlc measurerients in
different sectlong of the lunar surrace. The eleectropolerimeter will. be
wod rluri.:g, obseirvationg of Mers at the tims of 1%y opposition this year.
It will elso be used for sbtudylng the polarization properties of Jupiter
cm(l _.L.J satellictes.

The study of the physics of the woper lavers of the Zavih's atmosphere
ha.-; greal selentille theoretleal ond practical value. One of the most
efective methods of studving the upper auwiosphere is the investlization of

sky illwination at tuilight and at nipght.

Arigiviness of the twilight sky s priacipolily detemlned by the scat-
tering off vie Sun's ve,s, vhewewnon the coelficlent of scabtering is pro-
porvional w0 whe densiiy of the alr. The principal theory of the twilight
method of studidng the Barth's stmosvhere s developed by Academician
V. O, Tesenizor. Anot Unm method Por stadying the tvllight sk ds comuected
whoh the possibility of detecting, v menas of specteal inves:igetions, the
3.\uri.ine:;r:e..1crc. of Lsoleved regione of the atmosvhere setiling in the lowess
Layers in the shadow ol the Borth.

Tuvestlontlons in hoth of these directions have been sys L,matic vy
condected in vhe Absstinmans Observabory since 104D in the visible and
infrarel repdons of Uhe specetoun by the elzetirovhosometeric method. The
total aueber of measured. S lisblt cueves consinte of more Shan 1,500 {of
""1(-:50 enrven, aborl, {»OO w‘r’ Pm*ce(l o 15 4l LtPerelrt arts of the specirun
...... The range Tron A T 3,7 0 /\ Q100 A) Srotemaule data s
shiained on the stuiciure o wl"C aaosphsse \VCL‘“L.ICu.J. distributilon of
nressure and denslty).  Comparisons of the dwte of zenith reasucements with
rocket measurenments show o sasisfochory agreenent uwy Lo alultades of

(=T klloneters aud » marked deviatlorn foi aliiindes of wore than 80 kilo-
mevers.  This can be exploined by the influcnce ol renested scacteriag of
Lignt. Recenli;r, relianle date on the structure of the atmosvhere was
suceessfly obiained which is free, on the vwhole, firon the eiffect o
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copeated geabbeoring of Light wp to altltudes ol 120 to 130 kllometero.
Mis Lo due to lhe use of TPesenkov's method of maklng: shodtancous

megsironents of the brightness of the cky ol bwo voluts locuted In the
vertleal off the Dun at o zenith dlstance of (0 deprees Lo the cast and

el

Detailed dnveotipation of the spectral charccterictics ol the wwilicht
olty revealed regular varletions of the eolor index of twlli-shtec in relatinn
to the wenith distance of the Sun and the vcasons of the yeor. A correla-
tion bet-reen the cpectral characteristics of isolated layers of the atmos-
bhere in Lts upper part, on the one hand, and sole: activivy, aad cliso
wetls the characteristics of the lonoedphere (ceritical freguencics), on the
other, was observed. Indicatlons, of the presence of lumincscence in reglons
of the spectrum around A = 9,400 A observed in two compuratively thin lay-
s al about 30-40 and V0-100 kilometers were obtained, whercas on sepo-
rate days luminescence was absent.

Blectrophotometrlc observations of night sky illumination have heen
conducted in the Abastumani observatory cince 1952 meinly in the infrared
reglon of the spectrum. The cceumulated materinl made it possible o
explain the secasonal varlation of the intensity of brighhness In four parts
of the spectrum (fromAs= 5,300 A to A= 9,600 A), to arrive at the study
oT the 2ounectlon of <whe intensity of bripghtness with solar aetivity, to
eustoblich the regularity of variatlous of brightness in relation to the
activity of the Sun and the distribution of enerzy in the spectrum of ‘the
illwninntion at night. Spatlial variations, that is, changes ia the distri-
bution of the intensity of infrared illumination according to the Tirmament
2% night were observed. Thanks to the use of the new apparotus, photometric
2ad speetral. observations are presently being conducted in a wide range ,
prmitting the measurenent of the intensity of three basic emissions of the
aiaht sky (A 5,599 OI, A 6,300 OI, A 5,003 MAT), the total infensity of
sae bend. reanted to the illuminatiorn Of atmosvheric hyéroxil, and also to
obsurve the appeerance in spectra of the nipght cky of .ines belonging to
spectrs of low-latitude curorae which oviginate during strong magueble
pertisbailons, especlally during a period of solar acslvivy.

The systematic study of outbreaks of twlli ht sky onissions in o wide
meglon of the spectrum, the determination of the eltitude and tenperasire
o tiae raddlating leyews, the coastriction and investimatlon of lsophobs
for varietions in the illunination of the night sky, the investigation of
the comnectdon of parumeters of the tvllight and the uight slky with varia-
tions of the electron deusity in the Zonosphere and of the uwitravioiet and

S

corpuscular radiation of the Sun are natursld contimwitions of this work.

Recently the investigation of <{the upper atmcsvhere a’ the Abostumoni
Observatory was broadened by measurements of the ozone conbent and its
variations with space and time. The new three-chammel photoeleciric ozono-
graph is being used for this purpose for day (according to the Sun) and
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nieht (aceording to the Moon) observations. ("Lunur and Plonetory Investi-
gotlons at Abastumanl,” by Ye. K. Kharedze, V. P. Dzhaplachvill, and T. G.
Megrellshvill; Moscow, Vestnlk Akademii Nauk 8SSR, No 11, Nov 53, pp h2-45)

“oundory of Boarth's Atmoophere Found to be Higher by Soviets

A study of the sipnals of Soviet artificlal carth satellites mokes
it poscslble to conclude thot the vltitude of the boundary of the Eerth's
atlmosphere, that is the reglon vwhere it lnterminglec with interplanetory
gor, ls approximately 2,000 to 3,000 kilometers. ("Pigures and Facts";
Moscow, Nauwka i Zhizn', No 11, Nov 58, p 00)
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ITI. MEPEOROLOGY

unetions of Dlstribution of Cloud Droplcls According to Slzes

An analyois of the moterinls of the El'brus lixpedition of the Ine
stitute of Appllecd Geophyslcs, Academy of Sclences USGR, chows  that
fuactions of the distribution of droplets according to slze in clouds
and artificial fogs coincide very well with pamna-dictribution having
an index of 6-8, wherc the index of the distribution usually exceeds

. a value of 2. The some gamma-digtributlion will be also observed In
acrosols for which there 1s a logarithmically normal distribution of
particles according to size.

A method for checking the correspondence of the experimental dls-
tribution to gamma-distribution and a method for determining its basic
characteristics are proposed.

A formula connecting the optlical density of o cloud with long
waves of radiation and the mean square diameter of the cloud particles
is derived. A qualitative analysis of the influence of the parameters
of the distribution of cloud particles on the weakening of the visible
radiation in clouds is made. ("Functions of the Distribution of Cloud
Droplcts According to Size. Optical Density of a Cloud," by L. M. Levin,
Institute of Applied Geophysics, El'brus Expedition, Academy of Sci-
ences USSR; Moscow, Izvestlya Akademii Neuk SSSR, Seriye Geofizidheskaya,
No 10, Oct 58, pp 1211-1221)

IV, OCEANOGRAPHY

Soviet Submarine Laboratory Completes First Test Voyage

The newly converted Soviet submarine, which is to be used by the
All Union Scientific Research Institute of the Fish Economy and Ocean-
ography (VNIRO) as a scientific laboratory, made its first test voyage
in the Barents Sea from 14 to 2k December.

The ship, while yet officially unnamed, is affectionately called
. the "Severyanka" by the crew and scientists aboard her.

The Severyanke will leave on its first long voyage to Soviet fish-
. ing grounds on 29 December. ('"'Severyanka' Goes to Sea'; Moscow, IzZ=-
vestiya, 24 Dec 56, p 12)

- 13 -
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the Seversanke Ly egulpped with the newest fnstruments which  will
pormlt 1L Lo penclrate the deptho off the sea and Lo solve many rdddles
of Lhe world oceans.  ‘he maln probloem which cxpedlitlons on the Sever-
yunky mush solve Lo of great practiceal value to the Sovliet {iching In-
duslry.  Uhis L the sbudy of the behavior of fish and the medlum  Ln
which they 1ive.

A deseription of the type of operatlons which will be conducted by
thls unique ship was glven in u Pravda artlele by 1tc cpecial correspond-
ent Thmue Gaydur, who was on board during the test voyagce.

The ship was sent into 1ts flret dive by Valentln Petrovich Shapo-
valov. Powerful scarchllghts were turned on as Lt submerged. V. G. Az-
hazha head of the submarine laboratory explained some of the special
features of the ship. ALl the surrcunding waters, above, below. and
arcund the ship arc monitored by hydroacoustical instruments. Three port=
holes in the forward part, one on either slde and one overhead, can be
used for observations. Vislon directly forward is provided by a televisor.
A number of iLustruments are usced to study the water medium. With thelr
aid it 1s possible to instantly and precisely measure the galinity, temp-
crature, and perccentage of oxygen in the water, and its radioactivity.
501l samples can be taken of bottom depositlons.

Observations were made by Dmitrly Viktorovich Radakov, ichthyologlst,
and David Efimovich Gershanovich, marine geologist.

In a demonstrolilon of the technigues which will be used in observing
trawling operations, fnatoliy Vasil'yev, acoustics technician, directed
the submarine by means of his instruments to a trawl drawn by a <fishing
boat in the vicinity. Untll it was spotted in the powerful beams of the
searchlights by Ksenofont Leonidovich Pavlov, engineer-lookout. Thc op=~
cration of the travl was observed for severel minutes before the submerine
continued on its way. A picture of the ship accompanies the article. ("Ex~
pedition in the Depths of the Sea," by Timur Gaydur, Specisl Pravde Cor-
respondent; Moscow, Pravda, 24 Dzc 58, p b)

Fourth Expeditionary Voyage of Lomonosov Complatied

Expeditionary cperaticns by the ship Mikhail Lomonosov of the Marine
Hydrophysics Institute, Academy of Sclences USSR, condacted according to
the IGY program., on its forrth voyage nave been successTnily compieted.
The investigations made it possible to make very important conclusions on
the seasonal fluctuotions of oceanological characteristics of the northern
rart of the Atlantic from Cape Finisterre (Spain) to the shores of New-
foundland.
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Dosplte the dLfficult wenther of the autwm=-wlnter season, operablons
were porslotontly conducted by the crew and the scclenblfle complement on
boord. Iven ln the reglon where the warm waters of the Gulf Stremnm  en-
counter the cold Labrador Current, work was not interrupted desplte winds
rcaching an intenslty of 10-11 balls.

The ship's last stop was Lilverpool, where its stores were replenished
and Lts bollers cleaned. During its stoy, 1ll=17 December, shore visits
were made by the crew and sclentific personnel. English sclentists ond
students visiting the ship were acqualinted with the results of the work
of the expedition by G. P. Ponomarcnko, Candidatec of Physlcomathematlcal
Sclences, chief of the cxpedition, and A. V. Il'yin, geologlst, Candidate
of Geopgraphical Scicnces.

The Mikhail Lomonosov 1ls expected in Riga on 25 December after a
stop at Warnemunde to put ashore a group of German scientists who porticle
pated in the work of the expedition. ("Toward Native Shores," by K. Ban-
nov, first mate on board the Mikhall Lomonosov; by radio, Moscow, Izves-
tiya, 20 Dec 58, p I ’

Vityaz! in San Francisco

The Vityaz', expeditionary ship of the Instltute of Oceanology, Acad-
emy of Sciences USSR, arrived in San Franciscc on 17 December 1958.

Over 5,000 persons visited the ship in one day, 19 December. Among
these were 300 local sclentists. [Elght reports were read by Vityaz' sci-

entists to American oceanographers. ("Vityaz' in San Francisco," by N.
Sysoyev, Chlef of Vityaz' expedition; Moscow, Pravda, 22 Dec 58, p L)

V. SEISMOLOGY

Soviet Studies Confirm Liquid State of Earth Nucleus

Ye. P. Fedorov, Soviet scientist, has established that the center of
the Earth is a nucleus 7,000 kilometers in diameter possessing tl.» prop-
erties of a liquid, on the basis of many years of investigations during

- which about 200,000 observations on the movement of the Earth's geographic
pole were analyzed. This is in full agreement with seismic data. ("Fig-
ures and Facts"; Moscow, Nauka i Zhizn!, No 11, Nov 58, p 60)
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VI. ARCTIC AND ANTARCIIC

Noew Soviet Antorctice Statlon Establiched

The sled-tractor train headed by Engineer G. Burkhanov, which left
Komgomol'skaye at the end of October, successfully reached the statlon
Vostok, where 1t delivered equipment, and is nov on the way back to
Mirnyy.

The other part of the traln, consisting of (ive heavy caterpillar
tractors, towing loaded sledges, continued its course to the pole of
relative inaccessibility. The train included e group of sclentists.

At coch stop they conducted metcorclogical, magnetic, gravimetric, secls~
mological, glaciologleed, and other observatlons. On 29 November, the
traln rcached the statlon Sovetskaya. Here the motor vehicles and
sledges were agoain inspected, and on 3 December fowr tractors continued
on thelr way. The train consisted of 10 polar scientists, headed by
Ye. Tolstikov, chief of the expeditlon.

Moving to the southwest of Sovetskaye, the tractors advanced with
great difficulty. The vehicles sank deepily into the loose snov. The air
temperature was minus 30-40 degrees Centigrade. The train traveled at
an elevation of 3,500-”,000 meters ebove cea level.

On 1t December, at 1445 houcs Moscow time, the train reached the
pole of relative ineccessibility. The route from the Pravda Coast cov-
ered 2,200 kilometers into the iInterior of the contlnent.

The new sclentific station "Pole of Inaccessibility" was organlzed
at a point with coordinates H52-06 S snd 55-00 E, at an elevation of 3,710
meters. This station 15 lntended for "spiscdic” scientific research and
will represent = hase for fubwre Lontevior expeditions of Soviet poler
scientists. The USSR stetle flag was raised st the station site. Next
to it, a bust of Lenin was erccted on a hill.

Soviet scientists hove begun varlious types of resenxrch work av
the pole of welabtlve inaccessibility. The first raports with scientific
data have been transmitted to Mirayy. The members of the expedition are
prreparing a landing strip for planes arriviag from Mirnyy. -- V. Niko-
layev, Cardidate of Technical Geiences, cadel of averiand trensport de-
tachment.

The radio station ab thz new south polar station has begun to
operate. Its call slgns are "RSON.™ 'The stosion 1g. transmittling
weather data on one of the most interesting regions of the earth. On
16 December, the air temperature in this region was minus 30 degrees
Centigrade. .

- 16 -
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The station bullding io crected on huge all-metol sledges. The vel-
entiflic gtal'f conclots of four personc headed by the chlef of station So-
virtolnye, the experienced antarcetle explorer V. Babarykin. The stoff wac
provided with u supply of food and fuel for about 3 months. AlL members
of the expedition are in good health. ("One More Polc 15 Conquered;" Mot~
cov, Voduyy Transport, 16 Dec 58) :

Activities in Antarctic

v The work ‘of the Third Antarctic Expedition 15 coming to un end. A
new staff of polar wvorkers will soon orrive on the Ob',

In connection with the completion of research wider the IGY program,
the number or scientific stations operating on a 24-howr besis will Ybe
somevhat reduced in 1959. The obgservatory at Mirnyy and the station Vo
stok will conduct rescarch and observations under an extensive program.
A new station, Lazarev, will Lec established on the coast in the reglon
of the 20th degree E longitude. The station Qazis will be placed at the
disposal of Polish scientists. Komsomol'skaya will operote temporarily
during the summer period.

The personnel and equipment of the stations Sovetskaya and Pioner-
skaya will be taken out, and the stations themselves will be deactivated.
At the same time, a new station for temporary scientific observations will
be cquipped, which will also serve as a base for interior sled-tractor ex-
peditions. This station-base will be located at the pole of relative in-
accessibility.

A preliminary brief study of the seismograms taken by the interior
expedition showed that there is a deep subglacial depression south of the
station Pionerskaya. Farther on, as far as Komsomol!skeya, the bottom of
the glacier is close to sea level. Between Komsonol 'skaya and Sovetskaya,
and farther in the direction of the pole of relative inaccessibility, the
mountain relief is very complex. The r-ximum thickness of the ice, meas-
ured on this route, is 3,770 meters.

The work of the overland expeditions is supported by alrplanes on
8 December, an IL-12 plane returned to Mirnyy from a flight to contact
the interior expedition. The plane flew over a region which had not been
N seen previously from the air. Individual peaks of mountain ranges and
ice cupolas could be distinguished, which were not indicated on any maps.
The last few days of the expeditvion have produced some interesting re-
. sults. == Ye. Tolstikov, chief of Soviet Antarctic Expedition. ("Ex-
pedition into the Interior of Antarctica;" Moscow, Pravda, 15 Dec 58)

- 17 -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000200500001-7




Approved For Release 1999/09/08 : CIA-RDP82-00141R000200500001-7

woneur of Belglnn Plance Crew ln Antarctle

On 1l Decomber 1958, the Soviel antarctle stotion Mirnyy recelved
w 008 slegnal Lrom o Belplnn alrplance vhich crashed about 200 kilome-
Lers rom Princcess Ragnhild Cousb.  CGoston de Gerlache, chilel of the
Belpdan antarcebic base "Rol Baudouin, ' appealed to the Soviet statlon
stal'f for help. A rescue expedltion was Inotructed to Lly to the arca
of the aceldent under the command of the Sovicl polar pilot Perov. A
heavy storm, which arose in Bast Antarctlen on 11 Deccmber, prevented
the plane from taliing off the come doy.

The plane from Mirnyy was to fly a distance of over 3,000 kilome-
ters, via the Australian stations Davis and Mawson, and the Jopanese
base Showa, which had been wbandoned by the Jupanese explorers carly
n 1959 beenuse of difficult ice conditions. (" Distress Signal;"
Moscow, Izvestiya, 12 Dec L0)

The Belglan expedition airplane which crashed in the region of the
Crystal Mountains, 200 kilometers from bhe coast, had four men on board.
A roscue abtempt was made by the Belgian expedition base "Rol Baudouin,"
located about 250 kilometers from the place of the accident. However,
the overland rescue detzchment was unable to penetrate into the interior
because of impasscable ice crevasses. One motor vehicle and two sledges
wore lost in the attcmpt.

The LI-2 ski plane piloted by Perov tool: off from Mirnyy on 12 Decem-
ber at 140 hours moscow time. The plene made a landing at the Australian
station Mawson for refueling. ("To the Aid of the Belglan Antarctic Bx-
plorers;" Moscow, Pravda, 13 Dee 58)

On the flight from the Australian station Mawson, the LI-2 plane
landed at the station Showa of the Japanese antorctic expedition. A
supply of gasoline was left here for use on the return flight.

The Belgian base "Roi Boudouin" was reached on 13 December. The
Soviet plane immediately undertook tae first 1 1/2-hour flight to the
place of the accident. The search was made more difficult by the fact
that no radio contact existed with the crew of the crashed plane. ("So-
vicet Pilots Arrive in Area of Belgian Plane Cracsh;" Moscow, Pravda,

14 Dec 958)

Weather conditions in the area of the Belgian station "Roi Baudouin
on 13 December did not permit a continuation of the search for the crashed
Belgian airplane on the same day. The Soviet plane took off again on
1l December, at 1225 hours Moscow time. A% 14LC hours, the wreck of the
Belgian plane was discovered near the Crystal Mountains, at which spot
a landing was made. According to a note found in the Belgian plane, the
crew members had left to go to the supply dewot, located at 7l-51 S and
27-30 E. The distance from the plane wreck to the depot was 130 kilo-
meters. The region between the Crystal Mountains and the depot abounds
in crevasses. Pilot Perov continued his search for the Belgian party.
("Belgian Plene Is Found;" Moscow, Pravda, 15 Dec 58)
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Dwrling the afternoon of LI Decamber, Perov's plane flew out twlce
Trom the station "Rol Baudouln" to genrch for the Belglan party. The
LI-2 searched the arca bhrough which it was aosumed the party had gone
in the dlrection of the food supply base. During one of the flights on
14 December, the Soviet pilots dlscovered, at o distance of 2 kilometers
from the spot wherc the wrecked plane had been abandoned, a tent with some
personal belongings and gclentiflce instruments of the Belglans., On 19 De-
cember 1t was decided to make a landing at this spot in an at’ ampt to find
clues regarding the wherceabouts of the crew of the abandoned plane., At
1600 hours Moscow time the LI-2 landed near the tent. No people were found
in the vicinity, nor was any note found in the tent. After half an hour,
the Soviet plane took off again and contlnucd its search, flying at a low
altitude. None of the four missing men were seen on the way to the supply
bgie. ("In the Reglon of the Crystal Mountains;' Moscow, Pravda, 16 Dec
5

¥inally, on 16 Deccmber, at OLW7 hours Moscow time, Perov's plane
crew discovered one more tent, and some men next to it. The Soviet plane
landed at this spot and took the men aboard, returning with them to +the
station "Roi Baudouin." ("Belglan Pilots Are Found;" Moscow, Izvestiya,
16 Dec 58)

At 0332 hours on 16 December, the Soviet plane with the rescued four
Belgians aboard landed at the station "Rei Baudouin.'" All four of them
were in good condition.

The Soviet crew aboard the LI-2 rescue plane consilsted of V. M. Perov,
commander of the plane; V. V. Afonin, co-pilot; B. S. Brodkin, navigator;
V. N. Sergeyev and Ye. N. Men'shikov, plane mechanics; N. G. Zorin, radio
operator; and V. M. Makushok, interpreter.

On 16 December, the Belgian Ambassador to the USSR called on A. V.
Zakharov, Deputy Minister of Foreign Affairs USSR, and expressed thanks
on behalf of the Belgian govermment for the rescue by the Soviet pllots
of the four crew members of the Belgian plane which had crashed in Ant-
arctica. ("The Noble Deed of Soviet Pilots"; Moscow, Pravda, 17 Dec 58)

Ob' Reaches Capetown

The Soviet diesel-electric ship Ob', enroute to Mirnyy, Antarctice,
left Capetown, South Africa, on 18 December after taking on fuel and
water. ("From Everywhere About Everything!; Moscow, Izvestiya, 20 Dec

58, p k)
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